b) 



c) 



THE Cr. A IMS \ 

1 . A vector deliveV structure comprising: 

a) a cochleat\ comprising a lipid bilayer element and cations; 

one or moL proteins that facilitate the integration of one or more 
therapeutic nucleotide sequences into the genome of a host cell; and 
a polynucleotid^comprisingione or more DNA sequences recognized by 
the one or moie proteins, and one or more oligonucleotides or 
polynucleotides, eVcoi^ a therapeutic nucleotide sequence that 
expresses a thei^eutJcally beneficial molecule. 

2. The vector deliverjUtructure oLaim l\herein the polynucleotide is selected 
from the group consisting of a plasLd or nuclei\acid consWr" 

3. The vector delivery the structure does not include a 
polynucleotide tliat expresses one or'^re proteins Lt facilitai integration. 

4. The vector delivery strjLe of claimV whereinVe cation is a divalent cation. 

5. The vector delivery strucAe of claim iWein the cation is calcium. 

6. The vector delivery structure of claim 1, lerein the one or more proteins that 
facilitate the integration of one or more therapeutic nuclide sequences into the genome of a 
host cell is a binding protein that has a DNA binding fiinctioA. 

7. The vector dehvery structure of claim 5, whereVi tlie one or more binding 
proteins are fi-om adeno-associated virus type II. \ 

8. The vector delivery structure of claim 6, wherein L one or more binding 
proteins are at least one adeno-associated virus protein selected froA the group consisting of Rep 
68 and Rep 78. \ 

9. The vector delivery structure of claim 6, wherein the oi or more binding 
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proteins comprise wiW Rep 68 and Rep 78. 

1 0. The vectorWlivety structure of claim 1 , 8 or 9, wherein the one or more DNA 
sequences recognized by tL one or more binding proteins are the inverted terminal repeat 
regions of adeno-associated vir 

11. The vector delive^ structure of claim 1 0, wherein the one or more 
oligonucleotides or poynucleotidesVomprise a length of DNA that is flanked at each end by at 
least one of the inverted terminal repeat regions. 

12. The vector delivery strucWe of claim 6, wherein at least one of the one or more 
binding proteins is an integrase and at lealt one of the one or more DNA sequences recognized 
by the one or more binding proteins is a subs^^Ie-fer-sai4integrase. 

13. The vector delivery structilre offclaim l^herdin at least one of the one or more 
binding proteins is an integrasAthat is i 

14. The vector delivery ^ctifre of claim 6\wherein ktlea§l^ of the one or more 

east one ofajgWe or mWe sequences recognized by the 

istrate for saJd helicase 

of the one or more 
le or more DNA sequences 



binding proteins is a helicase andVt 
one or more DNA binding proteins i 

1 5. The vector delivery structurlof claim 6, whe\ein 
binding proteins is a DNA excision enzyiAe and at least o 



recognized by the one or more binding proteins is a substrat\ for said DNA excision enzyme. 

16. The vector delivery structure of claim 6, wherein At least one of the one or more 
binding proteins is an isomerase and at least one of the one orViore DNA sequences recognized , 
by the one or more binding proteins is a substrate for said isomerVse. 

17. The vector delivery structure of claim 6, wherein at leal one of the one or more 
binding proteins is an telomerase and at least one of the one or moreV)NA sequences recognized 
by the one or more binding proteins is a substrate for said telomerase. 

1 8. The vector delivery structure of claim 6, wherein at leastVne of the one or more 
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binding proteins is a DNA repairWme and at least one of the one or more DNA sequences 
recognized by the one or more bindiVg proteins is a substrate for said DNA repair enzyme. 

1 9. The vector dehvery skcture of claim 1 , wherein at least one of the one or more 
proteins that facilitate the integration if the one or more therapeutic nucleotide sequences into 
the genome of the host cell is a proteinWt has gene regulatory activity and at least one of the 
one or more DNA sequences recognized^ the one or more binding proteins is a substrate for 
said protein that has gene regulatory activit 

20. The vector delivery structure of ckim 1, wherein at least one of the one or more 
proteins that facilitate the integration of theyi^ more thel^tic nucleotide sequences into 
the genome of the host cell is a protein Aat 
host cell. 

2 1 . The vector delivery structure o 



EacilUates transport to or trntake by the nucleus of the 



^•^Mpibe^jnjaKrlai^t ckl is a human cell. 
22. The vector delivery structure oftAj^rein the target cell is a pluripotent stem 



cell. 



23. A vector delivery structure fUdeUveLg to the interiorvA a target cell one or 
more therapeutic nucleotide sequences and\ine orUore proteins thai bind to DNA for 
facilitating the integration of the one or more therapeutilj nucleotide sequences into the genome 
of the host cell, the vector delivery structure comprising: 

a) a cochleate comprising a lipid bilaler element wherein the layers of the 
lipid bilayer element are bound together by a divalent calciuli cation; 

b) at least one Rep 68 protein and at leas\one Rep 78 protein of adeno 
associated virus type II; and 

c) a polynucleotide comprising one or more inierted terminal repeat regions of 
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adeno-associated vinis type II aL one or more oligonucleotides or polynucleotides, each 
containing a therapeutic nucleotike sequence that expresses a therapeutically beneficial 
molecule. I 

24. The vector delivery stjucture of claim 23, wherein the polynucleotide is selected 
i from the group consisting of aplasmidW nucleic acid construct. 

25. The vector delivery strucWe of claim 23, wherein, the one or more 
oligonucleotides or polynucleotides compL a length of DNA that is flanked at each end by at 
least one inverted terminal repeat regions. \ 

26. The vector delivery structure \fCiaisr737S4^5, wherein the structure does 
not include a polynucleotide that expresses X";;;;;;^^^ 

27. The vector delivery stnitui of ckm 23, wheX Xget cell is a human cell. 

28. The vector delivery struU of claL 23, whereinLa^ is a pluripotent 
stem cell. \\ \ -—T Y 

29. A pharmaceutical compositiffiiconyjriiing: \ \ 
a) a vector delivery structureWmprisiAe: \ \ 

1) a cochleate comprisW a lipiibilayer element Ind catiins; 

2) one or more prot^ that facilitate the integrltion o)i one or more 
tiierapeutic nucleotide sequenceLto the genoml of a l4t cell; and 

3) a polynucleotide comprising one ir more DNA sequences recognized 
by the one or more proteins andLe or more oligonucleotides or 
polynucleotides, each containing aUerapeutic nucleotide sequence 
that expresses a therapeutically beneA:ial molecule; and 

b) a pharmaceutically acceptable carrier. 1 
30. The vector delivery structure of claim 29, wherein ti.e Lynucleotide is selected 
from the group consisting of a plasmid or nucleic acid construct. \ 
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31. The phannaceutical coLosition of claim 29, wherein the structure does not include 
a polynucleotide that exLsses one or more proteins that facilitate integration. 

32. The pharmaceutical comlosition of claim 29, wherein the cation is a divalent cation. 

33. The pharmaceutical composition of claim 29, wherein the cation is calcium. 

34. The pharmaceutical compiition of claim 29, wherein the one or more proteins that 
facilitate the integration of one or morltherapeutic nucleotide sequences into the genome of a 
host cell is a binding protein that has a dW binding fiinction. 

35. The phannaceutical composition of claim 34, wherein the one or more binding 
proteins are from adeno-associated virus tyOe II. 

36. The pharmaceutical composiL^k^ 34, wherein the one or more binding 
proteins are at least one adeno-associatoT^i^^ fron, the group consisting of Rep 
68 and Rep 78. ./ \ ^ 

37. The pharmaceutical ci; riposition Wc^^ the one or more binding 
proteins comprise with Rep 68 and Re| '7£<»****\''^ U 

38. The pharmaceutical cotlposition ofWaim 29, sLr 37, wherein the one ormore 
DNA sequences recognized by the one \r more binL proteii ; are the inverted temiinal repeat 
regions of adeno-associated virus. \ 

39. The pharmaceutical composition of claiLi 38, wherein the one or more 
oligonucleotides or poynucleotides comprise a length oi DNA that is flanked at each end by at 
least one of the inverted terminal repeat regions. \ 

40. The pharmaceutical composition of claim 3V, wherein at least one of the one or 
more binding prateins is an integrase and at least one oA the one or more DNA sequences 
recognized by the one or more binding proteins is a substrate for said integrase. 

41. The vector deliveiy structure of claim 40, wherlin at least one of the one or more 
bmding proteins is an integrase that is not Rep 68 or Rep 78. 1 
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42. The vector delivery skcture of claim 34, wherein at least one ofthe one or more 
binding proteins is a helicase and at feast one ofthe one or more sequences recognized by the 
one or more DNA binding proteins is aVubstrate for said helicase. 

43. The pharmaceutical composition ofciaim 34, wherein at least one ofthe one or 
more binding proteins is a DNA excisioA enzyme and at least one of the one or more DNA 
sequences recognized by the one or more b^ ing proteins is a substrate for said DNA excision 
enzyme. \ 

44. The pharmaceutical composition of claim 34, wherein at least one ofthe one or 
More binding proteins is an isomerase and at Lst.««e,Qfthe one or more DNA sequences 
recognized by the one or more binding ptoteufe is d substrate foi^id isomerase. 

45. Tlie pharmaceutical compdsftion of daim 34, whereV at least one ofthe one or 
more binding proteins is an telomerase aM at least\one oftiiejjnLjTmore DNA sequences 
recognized by the one or more binding prote|is49-atutetSe for said tllomerase. 

46. The pharmaceutical compositlln of claiA 34, wherein al least one ofthe one or 
more binding proteins is a DNA repair enAne and k least one oflthe one or more DNA 
sequences recognized by the one or more binding proteLs is a substrate for said DNA repair 
enzyme. \ 

47. The phamaceutical composition of claim 29\wherein at least one ofthe one or 
more proteins that facilitate the integration ofthe one or morVtherapeutic nucleotide sequences 
into the genome ofthe host cell is a protein that has gene regviatoiy activity and at least one of 
the one or more DNA sequences recognized by the one or morl binding proteins is a substrate 
for said protein that has gene regulatory activity. \ 

48. The pharmaceutical composition of claim 29, wherin at least one ofthe one or 
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more proteins that facilitate the int^ration of the one or more therapeutic nucleotide sequences 
into the genome of the host cell is a j^rotein that facilitates transport to or uptake by the nucleus 
of the host cell. 



49. The phannaceutical composition of claim 29, wherein the target cell is a human 



cell. 



50. The phannaceutical compo^jtion of claim 29, wherein the target cell is a 
pluripotent stem cell. 

51. A phannaceutical compositiomcomprismg: 
a) a vector delivery structure foAdelivering to the interior of a target cell one or 

more therapeutic nucleotide sequences andle-eM'^^ prote that bind to DNA for 
facilitating the integration of the one dr |gf^ theLeutic nu^ide sequences into the genome 
of the host cell, the vector delivery strucifle comprising: 



1) a cochleate comprisih 
bilayer element are bound together by a di 



ein the layers of the lipid 



a lipid bilkyer elemer 
alentjwtKiYm cation; 

2) at least one Rep 68 prot^ and at iJ^t one Rep 78 p^tein of adeno 
associated virus type II; and 

3) a polynucleotide comprisiijg one or n\ore inverted temi|ial repeat regions of 
adeno-associated virus type II and one or more oliginucleotides or polynucleotides, each 
containing a therapeutic nucleotide sequence that egresses a therapeutically beneficial 
molecule; and 

b) a pharmaceutically acceptable carrier. 

52. The vector delivery stmcture of claim 5 1 , whiein the polynucleotide is selected 
from the group consisting of a plasmid or nucleic acid construct. 

53. The phannaceutical composition of claim 51, wherein the one or more 
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oligonucleotides or polynucleotide! comprise a length of DNA that is flanked at each end by at 
least one inverted terminal repeat regions. 

54. The pharmaceutical coLosition of claim 51, 52 or 53, wherein the structure 
does not include a polynucleotide tiiat excesses one or more proteins that facilitate integration. 

55. The vector delivery stiaictuL of claim 51, wherein the target cell is a human cell. 

56. The vector delivery stincturey claim 51, wherein the target cell is a pluripotent 
Stem cell, 

57. A mediod for tiansforming a t^get cell witii one or more therapeutic neucleotide 
sequences, tiie method comprising transfectin^a target cell with a vector delivery structure 
comprising: 

\ent and cations; 

b) one or more proteins|hat facilitijte die intejlpioa,of one or more therapeutic 
nucleotide sequences into the genome of i host i 

c) a polynucleotide combiising 
one or more proteins 
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• more DNA sequences recognized by tiie 
jcleotides or polynucleotides, 
each containing a tiiUpeutic jiucleotide sequence tiiat expresses a 
tiierapeutically beneficial molecule. 
The vector delivery structure of claim si wherein the polynucleotide is selected 
from tiie group consisting of a plasmid or nucleic acid cJLstruct. 

59. The metiiod of Claim 57, wherein the striture does not include a polynucleotide 
that expresses one or more proteins tiiat faJdlitate integration. 
The metiiod of claim 57, wherein tiie cationlis a divalent cation. 
The metiiod of claim 57, wherein tiie cation L calcium. 
The metiiod of claim 57, wherein tiie one or tlore proteins that facilitate tiie 



60. 
61. 
62. 
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integration of one or more therLeutic nucleotide sequences into the genome of a host cell is a 
binding protein that has a DNA biding fonction. 

63. The method of clairi^62, wherein the one or more binding proteins are from 
adeno-associated virus type II. 

' 64. The method of claim 6i Wherein the one or more binding proteins are at least 

one adeno-associated virus protein selecS^ from the group consisting of Rep 68 and Rep 78. 

65. The method of claim 62, O^^erein the one or more binding proteins comprise 
both Rep 68 and Rep 78. 

66. The method of claim 57, 64 o^5, wherehuhe one or more DNA sequences 
recognized by the one or more binding 
adeno-associated virus. 

67. The method of claim 66,V^erein 1 
polynucleotides comprise a length of DMA that is\flanked 
inverted terminal repeat regions. 

68,. The method of claim 62, v)|i 
is an integrase and at least one of the one\ 
more binding proteins is a substrate for said ii^ 

69. The vector deliveo' structure of claim 68, wl^erein at least one of the one or more 
binding proteins is an integrase that is not Rep 68 or Rep 78. 

70. The method of claim 62, wherein at least one oUe one or more binding proteins 
is a helicase and at least one of the one or more DNA sequence\ recognized by the one . 
binding proteins is a substrate for said helicase. 

71 . The method of claim 62, wherein at least one of theLe or more binding proteins 
is a DNA excision enzyme and at least one of the one or more Dl^A sequences recognized by 
the one or more binding proteins is a substrate for said DNA excisiorijenzyme. 
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terminal repeat regions of 

\ucleotides or 

-least one of the 



lore binding proteins 
sequences recogAized by the one or 



or more 



• 



72. The method of claim 62, Wrein at least one of the one or more binding proteins 
is an isomerase and at least one of the on\ or more DNA sequences recognized by the one or 
more binding proteins is a substrate for said iLmerase. 

73. The method of claim 62, wherL at least one of the one or more binding proteins 
is an telomerase and at least one of the one orLre DNA sequences recognized by the one or 
more binding proteins is a substrate for said teloiierase. 

74. The method of claim 62, wherein a\ least one of the one or more binding proteins 
is a DNA repair enzyme and at least one of the onl or more DNA sequences recognized by the 
one or more binding proteins is a substrate for said AnA repair enzyme. 

75. The method of claim 57, wherein at leL one^,£d^^ or more proteins that 
facilitate the integration of the one or more therapeut^eotide se\ces into the genome of 
the host cell is a protein that has gene regul Joi 

i 



i proteins 



le of the one or more 
for said protein 



*e proteins that 
ito the genome of 
f^y the nucleu^ofttte host cell, 
11 is a human cell. 



enpe: 
leusc 



DNA sequences recognized by the one or mc|r! 
that has gene regulatory activity. 

76. The method of claim 57, wherei 
facilitate the integration of the one or more theiA^utic nuc 
the host cell is a protein that facilitates transport to\or uptake 

77. The method ofclaim 57, wherein the target 

78. The method of claim 57, wherein the target eel is a pluripotent stem cell. 

79. The method ofclaim 57 or 78, perfonned in thiabsence of cytokine stimulation 

80. The method of claims 57, wherein the target c\ls are transfected in culture and 
are then returned to the same animal or placed in another animal 

81. A method for transfomiing a target cell with one I more therapeutic nucleotide 
sequences, the method comprising transfecting a target cell with Lector delivery structure for 
delivering to the interior of the target cell one or more therapeutic nucleotide sequences and one 
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sequence i„,„a,ege„„,„e„ftahos,ceUevec»rdeUve^s.™e,„,eeo„,pri^^^^^ 

a) •"^We..ecompriLgalipidbi|ayereleme,«.whe,.i„te,aye„„fa,e 
lipid bilayer efcmene a:, bound .ogether byl divalent calcta cation; 

b) at leas, one Rep Ss'^^.tein and a. leas, one Rep 78 p„,ein of adeno- 

associated virus type II; and 

0 a polynucleotide co„pisi„g one or more invened tenninal t^pea, „gi„„s 
of the adeno-associated vln. and one or L. CigonuCeoddes or polynucleotide, eacb 
containing a therapenUc nucleotide se,^ ^ „ a therapeutically beneficial 

lO molecule. 

82. The vector delive^cture of c}^ si , wher^n the poiynuCeotide is selected 
from the group consisting of a plasmid or nu\ 

83. The method of claim 81, 
polynucleotides comprise a length of DNy^ 
inverted terminal repeat regions. 

84. The method of claim or 81, 8^ or 83,Lerein 
polynucleotide that expresses one or more protein, tha facili J integration. 

85. The method of claim 81, wherein the tarL cell is a human cell. 

86. Themethodofclaim81,wher.inthetargtcel,isapluripotentstemcel,. 

87. TlaemethodofclaimSl or 86, perfonnedLe absence of cytokine stimulation 

88. Tl^e method of claim 81, wherein d.e tari cells are transfected in culture and 
then returned to the same animal or placed in another ani Jal. 
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